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(54) WORKING METHOD FOR NEGATIVE PRESSURE FLOATING HEAD SLIDER 

(57)Abstract: 

PURPOSE: To work a negative pressure floating head slider to required 
working precision quickly and inexpensively by working a parallel plane by 
the dry etching method and working an inverted taper part by grinding. 
CONSTITUTION: The most important dimensions of the negative pressure 
floating head slider are a recess depth HI in the air inflow end and a recess 
depth H2 in the air outflow end, and it is necessary to work them with high 
precision, and normally, the recess depth HI is set to ≤5μm, and the 
recess depth H2 is set to ≥5μm and ≤50μm. In this case, a 
parallel plane 7 is worked by what is called the dry etching method like the 
ion beam etching method, the sputter- etching method, or the plasma 
etching method. Meanwhile, an inverted taper surface 8 is worked by 
conventional grinding. 




>,5; 



v3 



9> 

c/> 

> 

Q 

■ J 

a 

<D 

o 

o 

"O 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



© a * n # it ff (j pv 



© # n m si £ 



IB BB61 - 204877 

PSf061^( 1986)93103 



1 0 1 




©Int. CI. 4 

G 11 B 21/21 
. B 24 B 1/00 
9/00 

©ft BR 45251 

PS60(1985)3 ^ 7 B 

m * * » * ...» * ^ . . . . 



58. * 



mas 

1 . JE $ © * ft 

ft H K 3 K ^ ' K ^ v -< '/ W ttl I ^ 

2 . h n w * w » on 

( i > ia ss a a «» ro * fi r > *' ] c a ° T K a * 

h t - M i 'H i- u - t . 

« a V •< H U - ^ (0 {? B iB * 0 < »J A, f k a *_ 

n fc fi ? ffi , 

n » s a *o x » « a n fc as t - /< B * fl< ft « . 

IE H3 i? » ^ v F * ^ -f ^ K «» <- N X - 

' J: K * fi ¥ SB * F 5 ^ 1 » * * * tt C V - M 
i: ft ic , .b £ « t - a- iE * 0 f»l W I ^ X Bl -T ^ * 

c 1 * h n t * ft « i m : » 81 * 7 K * ' 5 * y " ! w 
ifi at . 

( 2 ) a •? - <n m mki i « « w '> A ? n A 
k t a f - #< ffi 1 05 - *» 05 « w fa i: a i» & » 

^ T 8 7 - /< tfl € W MtC * *3 » * « ft c J 1 

- 1 - 



3 . « ui n « a <j k mi 

[ ft M TO R Ki » »l 

cwftmuaaf-f^fWBtcra^enftSia 
mR h^«^ht, « c. n ft » w 

r? ia v :-• a ^ f ® »' 3 - * tt c ra * 6 * * T ' * 
& . 

( U ft O ti W I 

„ t ft 1 6 ft' SB » • H 't III H * ■« * a n 

O ^ // ff) * % ft Hi « ^ « « - v n 6 • * U 7 * C n 
- 2 - 

-639- 



s * b n ■ i* . a5<f5rnsfl»tt : .n«wi. « a 

Q /MB IS B * * <5 < t * K U . A * C J: * ft M 
/}'« MHI 3 tt 6« /*a*B * * • t'^ 3 " 3 

u-\,H^ot)«^u, u a a » a » // "» 

It^KKbt *v* HIT, A*tC**ftH**M 

/\ v k x 7 9 t a «■« » » * ■ «> i* H * tf * * 

((jO, g fj) ? K^5-fytKiaSitt K U © 18 

« a c « ^ x n « * ± * a * f§ ft # m > . 

»'u TftH *>'*■»** X50BCt*» 
"« U » Oft ffacfc9TftM/>«*8*»**« w 

v I- 2 7 4 y © X - X W B 19 K J: S B ffi M X « S . 
- 3 - 



NKiK361-204877(2> 

s .... 

« i£ ?j » w ^ v h'a^.-f yo»aKi»stn)tR 

»(HC»»T.'tflB»CB88n«:HFl/- 
A, , < 3 > UBBBBBHiOftlTlC*'**** 

uBEaa»c»i'Ta»cttB»fts*Biii«. 

( 5 ) tt»K2 5KA«3 ( 3 ) fiCfitaoaSK 
6fc»Of - ( 6 ) tt t - A SB ( 5 ) 

n s fc v ( 7 > ttS * n ' l/ " Jl ' 

(2) ©B3©2RRAS5 (3) ffK® 

{6)cv'fiT»fl°* ffB * (6) * 0<BA ' 
T E R jS.ti fc '¥ If * ■ v < 8 ) li ? R * _H < 7 ) 
'©B'»if»-> 'x VBTB (7)'»6BBl/TB* 
j.ti, U#6B8SB «"«='* Oftttflm»»«* 

<t & fc © © S t '- A ffi X « a . 

x , ok fn u x- s o fc fa c 2 R R * ft * fc 51 " 

A B ( 5 ) t I? » B ( 6 ) KB. iE Jr. 0) K « ft # 



3£ t - a* ifii ( 3 ) c li ft ff <0 & <* » * B 4 b * c 

a a, v k 31 7 * * t a a sa » w a t <?) is tt ffi c a 
w a a ft * k . no, a * r ia * * * < * a c 

ttl X // \h t U T U , H ffi a V H E K J. 6 Ml I /J 

tf - fi w x- ft ? fc. . 

31 4 @ tt & * ff) H IW R Bl 6 K u ttl 3 T 

tti i a/n fc ft »F- s 14 ^ y w *p < v *> ffl a « A 

H IC « ^ X , < 9 ) .tt Bl "ffl W I « ^ ^ ^ fe K 
H , R li m I?. W Tj ( 9 > 0) W W iii i v 5? J» 
x- ^ a . 

c i ^ c'tn M a w * 15 * 7 M K ^ Sj 
^;tWTU«fi^' f - /< ifti ( r> ) Al/lf- 
«iia(6)omxa % fl«<rMT. m a x- n 1 c l 
- 5 - 



# & « # , * r * as ( 7 ) t a t - a ffi ( 8 ) 

t/J>6ftftaiHlflI«» to I H 15 <& £ T HI II £ 
fp ^ t> <0 t <Ij o /; , 

d /j ft * , ft rt" » i? » ^ v K 7> v -< y (C J> ^ X 
U U !fi E 'J ^ tt . $T 3 0 iC * U fc 2 S 2ft A « K 

« » a < « * ca h 1 t , iaaiaib«sic«iift<tf 
?> h h 2 t. ft 0 , cneHi . h 2 0 b u r ft ff 

ntaiflic»i«na*fi^»*//* < tf ^ a h 1 

U 5 w m a T , < tf * fl H 2 U 5 a m W .h X- 5 0 
C <0 fc » . utl8<«*a HI & H 2 <0 JO I 

w a' u a a * o a > * - -y ic a o , ^ c < « * 
B h i <7) m i m fft u a b < ft a . a e k . ^ it h 

B ( 9 ) <7) H ffl i6i O & ifi B « ^ ^ ^ D > ^ " /y T * 
ft V ft C t C * o T JU « b T ^ 5 - 

> (7) u o i a // m x ir i ^ o) x- ft 6 . w ^ . ^ il 
640- 



\m B361-204877 (3) 



? n { 7 ) » 5) <0.< « * B H 1 U 5 U m tt Y t B 

,^T•ftfttftt^:tt** 0 > ww * ui * ant ' 4,^, • 
« fc , y -< K U - ^ ( 2 ) <0 gatfi t »P » V tft 7 ) 

TR>«ah*ftfflu. c h s © m,B * n k ft *> 
6Cfctftt*mtf. afewr, o) » » m » 
, j> » © * * c J: »> . B41i:«t*^liR 

A ii id n n ^ v V .3i ' * * * 05 » to » 11 c K 0 * * 

C © J: 5 C , ?fi'?l < 7 ) fl>. * ft B * < « 
*■©««*»• B««5 ( 9 ) ■PM"I < ft it" 
Ml I M K X- 0 H ft 8> ? tz . 

c « n b a i'E © * * ft'B a fl * a » * * fc * 
cftsn'fc.*©V. m*MW*'Mi** fl>,:a -. 1 ' 

t ib i s « * ' . ^ s © bi rw wit ti m d ft - t tc 

* 0 . tt IE B * B ^» 5-f5f*tt«fl»K» 

c © ft m t ft ft J? fi ^ » K * ' * y 05 ttl 1 yi '* 

- 7 - 



nit, (fironifts'Hwaiici'jKiT.JSbin 

X ft . 

I ft 111 I 

c o) n m c « t . » B-* » f a fi 

ti ft fc «> . ftOB»ttt«CTHCBIHn#B» 
t fc ft . 

[ R «1 © X « 6H 
11 B«CORBC*'ftMI'«KKT»IUfc 

ft Pc IB P? B X v K >l ' yo.-HJitSSKA 

ws n © iE a a t « ft . 

COHTB. ft S? B ^ v fi 

w nh ( 7 ) * . <*/e-ii^>«. a /* 

,jH7r/';ii. 5^U77X7l'f> y IS 
U «} ^ ft If ft F 5 -f I v * > y s x- to I t T n 
ft . 

C C X" . I- 7 I v f V ? iK O ^ t IS IP C i 3 . 

- o - 



HI * ft . 

sn 5 h tt k 7 * ■* » y ji 05 ^ n ' M * * * ■ 
ic«i>t.-(i i ) u x > y « x «> ?; « 

g , < 1 1 a ) U fll kl 3 n ft x -y y 'J >s * w » 
n . ( 1 1 b ) ii n rg '# > -/ c J. o *;i » n * 3 - » 
* > y a u m p . < 1 2 ) u «p fi c k n u fc * 

ft X Hi . (UlUDBSSfiS. ( 1 4 ) U » 

mi mi), ( i 5 ) I* » m x u n .h © i/ * * »• « 
x- » ft . 

CtinftFV'fl'^ f »* w » w 11 • M * 

ii: >-/a!)1-1 0.- S lorrtf It L fc i v •/ > y 

« * © ?; b« < 1 i ) ««• »= v fi k « n u fc.T a jb 
ft ( 1 2 ) o) ' b c . n « » a a « < T3 ) >e a 
too urn 6 7 y a a ai w i x- © ra » » <o n 
wa*fl*«tti.ftfc;. :, t » » >y«ao*in« 

(11) U B U 3 n X . tt Hi U 7 7 X V /A R 1. U 
fc 0 Ri ■< A V P Bl li! W ® W. : W. if (vf**) ^ « 
DitC, cfl *»«>-/ 9* vl»*4> V ' ^ ; ' 
JUjBKWMWVHtfBlSttfcMini'f.. - ^ w 

««.( 1 2 ) hKHfrn'. nnmnnofl 
- «.) - 



ixi i -r & © j> <o b ? « a it b x if. s b . x -y ^ 

>^/1/ftt'' > ^t) < ' )T '*ft• 
a x © ia k i v f > y a x- » , a 6 e c f> t i 

7 > y u v I- ffl « ( 1 f> > tf * U T 0 * lx > - ! ' * 

n ft to t. » a « n tt . hj « u . u x i» n ( i s > 

0 # . K 7 •< J » ~ > f » £ ^ " • * * W a * H 1,31 
T W t% © IE B , x v f > y )i * n 14 3> t It J) ft £ 
IC J: -5 X . X v f V 9 IS S !» tt € .« B * * - fc " 
T»."»-7BC*1*^. Ii t A- £ « ^ V • v 

> 'j t tc m 1 .* ft c t b ?J B x- «> 0 . m w 
1 1: a o x v> a . 

ci>nc.'K5vi.»o f » ^ °' ; lN c • ' 
v y y 'fit k i> 7i i»i 7 '" t: ,k <l ^ 

© U . ■< A y t> 5 9 Ii 1» I 3 III K IS l»l tt 4 b /: U 
ft C £ M X i ft fc » X' A ft . 

a fc . I-' v "< ' ' * >' Z » •= Ji 1J * w 1 i$ ia 11 

. U JK © M M J» T K It ^ T * ft 0 « ^ •' •> r ' 

v •; > y ia a w '>'' « '»*' c a 0 ( ;% 6 • 
in - 



-641- 



HI!|iflRl-204877<4) 



c'ct; ffllH«K ,ncR6 " 
a .hki/-* ( 2 ) ***** ( i > fc t« 

« C «»*<«*iHI tt5/«m«J:T50 W! n- 

- 1 t ~ 

i R« 1 )ftB«)(l»tB^'! (B,8Ct '' T 



/{ jis ( 8 ) © » « * ? e * ■ 



i « in <o si) sfi i 

ffl a V R ¥ ifn OS»K » 6! C (S H L» » fi K T ti- * 

o . n h m * » x # I? « 6 k > ^ * " * v /y a ( ' 
tt /.t m 1 m itt ^ • ,B 18 • 11 • 

--.13'- 



i fc . -a t - • /< as < 8 ' > ^ 9BBai:!!lir 
* fc » c u « 'fc a n * » w h » 1 * « ■ 
i*; *!?'¥■ 17) ei.- ? _<x» 

0H©ffa*«BB»iEBHatf»9B«>fl»B 

(17)*. 0teK»* ( 1 8 ) C* ' 

- 12 - 

I-" % v4 V * W I -9 » £ * * T, l ,e C tt 5 • 
W K«CJ:*BBB. a4|l»tt*«>»lK CT » 

fcl 9 h u «i t a * © ft re » " » ^ ? >-' ^ V y w 

' H JK H T » 6 . 

.'.a £ <r>- ^ c • 

( 1 ) - 0 ff itf ff » * » k a * * * • 

- 1 4 ~ 

-642- 



HKI"361-204877<5) 



( i 7 ) •••«». 

T 4i 6 . 

ic u a s » <> * * * • 

K 8 A A B MB * 2 *■ 



*• r — ^- 



R 



7 

Z±L L 



T 



'04 



1 5 - 



2: Trrt-ii/ 



A 7 



CSI 




CO 



a. 

\ \ 



W 

\ \ 
\ \ 



in- 



- oo 



■A 

\ 



-643 



HGi^fil-204877(6) 





-644- 



HEyH361-204877(7) 



f. tt » i !I iflR> 

6 0 :l 
B,'{ftl ff- H H 

m 

i|(ftnft3i ttWB 60-0452518 

j | in n z ft ft ff ^ s B ^ v F :^ _ ^ y n M x ^ tt 

, MiE *■»■«* 

* (Cffti £ « * « 



ft J2 A 



fc'fc (7375) #15:1: * « ,n ijfcfjp 



5. MiEGMft 

015(319 0) 

6. MJEOrtS 



60.11.20. j 



17 

l/ I? 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



